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ABSTRACT 
 
Boston Medical Center’s pediatric outpatient clinic has resident clinic flow 
problems that negatively affect its patient care level.  Due to system backup, in 
August 2012, resident patients spent an average of 71 minutes in the clinic for a 
scheduled 20-minute appointment.  This study used quality improvement 
methodology (QI) to investigate potential solutions to the clinic flow problems.  
Our aim was, by May 2013 decrease the average patient time-in-clinic for 
resident vaccination patients between 2 and 30 months of age by 20%.  Using 
Plan-Do-Study-Act (PDSA) cycles within QI, the research team implemented 
three interventions between August 2012 and May 2013 that focused on 
improving communication between members of the clinic medical team. 
Throughout the year, the research team measured the time-in-clinic for the 
patient population, plotted the data with run charts, and determined if the 
interventions resulted in a corresponding decrease in time.  By May 2013, the 
 vi 
interventions resulted in an average decrease in time across all resident classes.  
First years showed a 4.5% decrease.  Second years showed a 5.7% decrease.  
Third years showed a 20% decrease.  While these decreases are significant, due 
to time limitations, we could not determine if the interventions resulted in a lasting 
improvement to clinic flow. 
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Introduction  
“Fundamental reform of healthcare is needed to ensure that all Americans 
receive care that is safe, effective, patient-centered, timely, efficient, and 
equitable.” – Kenneth I Shine M.D. President Institute of Medicine, March 2001 
Problems with US Healthcare:  
 In 1999 the Institute of Medicine (IOM) published, “To Err is Human.”  A 
groundbreaking study that examined the quality of healthcare in the United 
States, it exposed many areas where the U. S. healthcare system lagged behind 
nations we considered our social and economic peers.  Most jarring to many 
American citizens, however, was that the publication showed the US system to 
not be as safe as people thought.  The IOM quoted two studies in “To Err is 
Human,” one done in New York, the other done in Colorado and Utah, that 
discovered adverse events occurred in 3.7% and 2.9% of all hospitalization 
respectively.  Of the adverse events in New York, 13.6% lead to patient deaths, 
while of those in Colorado and Utah, 6.6% lead to patient deaths.  Most 
shocking, in both studies, over one half of the adverse events were due to 
medical error and thus could have been prevented (1). 
 When these statistics are expanded to the total number of US 
hospitalizations, based on 1997 statistics, the two studies indicate between 
44,000 and 98,000 Americans die every year, as a result of medical errors.  
When applied to more recent statistics, the number of deaths increases to 
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between 69,000 and 183,000 people1 (Center, et. Al, 2010).  The low estimate 
would put deaths due to preventable accidents in the health care system as the 
8th leading cause of death in the United States.  The high estimate pushes this 
ranking to 3rd, behind only heart disease and cancer. (Hoyert and Xu, 2) 
 In addition to problems with safety, healthcare in the United States is not 
uniform.  There are significant gaps in the quality of care, especially between 
socio-economic lines.  Depending on race or economic status, an individual can 
have very different experiences in the United States healthcare system. 
(Miranda, et. al., 2003)  Individuals who identify as non-white Hispanic or within a 
lower economic class have higher rates of health problems.  They also differ in 
their access to good healthcare.   In 2008, the Commonwealth Fund supported a 
study in New York City that discovered black babies of very low birth weight 
(VLBW) were more likely to be born at a hospital with high risk-adjusted neonatal 
death rates.2  White VLBW babies had a much lower chance for being born at 
such hospitals.  Proving that access to good healthcare played a large role in the 
problem, the gap between the two rates would significantly decrease if the black 
                                                           
1 These numbers are based on the American Hospital Association’s (AHA) 
fast facts for U.S. Hospitals, which states that in 2011, there were 36, 
564,886 total admissions to all registered hospitals in the United States.  The 
AHA defines a registered hospital as one “accredited as a hospital by the 
Joint Commission on Accreditation of Healthcare Organizations or is certified 
as a provider of acute services under Title 18 of the Social Security Act and 
has provided the [AHA] with documents verifying the accreditation of 
certification.” 
2 The WHO defines very low birth weight as any child born under 1500 
grams. 
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mother of VLBW infants gave birth to the child at hospitals similar to those used 
by white mothers of VLBW infants (Howell).3   
 Regardless of the sources of the disparities in healthcare, and healthcare 
access, between classes, the problem exists.  The IOM addressed this gap, and 
methods of decreasing it, in its second report addressing the quality of health 
care in the United States.  “Crossing the Quality Chasm,” argues that the gaps in 
healthcare quality are one facet of a greater problem; the American healthcare 
system is not reaching it’s potential.  For a nation that considers itself one of the 
world’s best, the U. S. health care system pales in comparison to those of 
nations’ we consider our equals.  According to Reuters, despite spending nearly 
twice as much of our gross domestic product on healthcare as other 
industrialized nations, the U. S. Healthcare system ranks 31st in the world in 
providing coverage to its populace. (“Factbox”) 
 The US Healthcare system is not at the level most people desire.  In 
addition to problems of safety, the system is plagued by gaps in healthcare 
access and inefficiency.  A proven way to address these problems is via the 
Quality Improvement methods pioneered by W Edwards Deming and put forth by 
the Institute of Healthcare Improvement. 
 
                                                           
3 The specific numbers provided in the report claim, that for New York City, a 
black baby of very low birth weight had a 21% chance of being born in a 
hospital with high risk-adjusted neonatal death rates, while a similar white 
baby had only an 11% chance of being born in such a hospital. 
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History of Quality Improvement: 
 W. Edwards Deming is considered the “grandfather” of Quality 
Improvement (QI).  Born on October 14, 1900 in Sioux City, IA, he first spoke 
about QI in 1950, at a seminar sponsored by the Japanese Union of Scientists 
and Engineers (JUSE) (Moen and Norman, 2010).  Deming spoke to the 
audience about, what came to know as, the “Deming Wheel” (See Figure 1).  
Through this device, he broke the production process into four steps: design, 
construction, sale, and research.  Deming stressed that these steps were not 
independent, but constantly interacting with one another other.  It is, therefore, 
extremely important to consistently test ideas and to aim for continuous high 
quality of product and service. 
 
 
Figure 1 (Moen and Norman, 5) 
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 The Deming Wheel traces its origins to the scientific method.  Scientists 
are taught to make a hypothesis, test the hypothesis, analyze the results, and 
determine if the hypothesis was correct.  This represents a very linear style of 
thinking, one that continued until the 20th century.  It was not until 1939, that Dr. 
Walter A Shewhart initiated changes to this method, and presented his innovative 
“Shewhart Cycle” to the world (See Figure 2). 
 Shewhart claimed that any system of creation, whether for a product or an 
idea, was not linear, but cyclic.  People do not simply begin anew after 
completing a creation cycle.  They take what they learned from that cycle and 
apply that knowledge to the next cycle, creating a dynamic, circular process.   
 
 
Figure 2 (Moen and Norman, 4) 
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 Deming took Shewhart’s model and altered it for application to the non-
scientific world. He continued to adjust his original “Deming Wheel,” until it 
evolved into the modern Plan-Do-Study-Act (PDSA) cycle used by QI projects 
today.4  While the “Shewhart Cycle” is adequate for use in scientific experiments, 
it is illogical for application to a situation involving human interactions.  When 
conducting a lab experiment, a scientist must control for every variable except for 
the one being tested. Such control is not possible with people. Human beings are 
too dynamic.  Deming’s model allows a researcher to apply something similar to 
scientific method to a situation involving human interaction. 
The System of Profound Knowledge: 
 Deming taught that the system of profound knowledge should be used 
when approaching a QI project.  He argued, that keeping this philosophy in mind 
allowed people to better create the tension for change that leads to system 
improvement.  This occurs for two reasons.  First, the system of profound 
knowledge allows people to recognize the basic elements that underlie 
improvement.  Second, it allows people to see how these elements interact. 
 
 
                                                           
4 While Deming formed his PDSA model, numerous Japanese executives took 
his original “Deming Wheel” from the 1950 JUSE seminars and by 1951, 
reformed it into the Plan-Do-Check-Act (PDCA) model.  The only difference 
between the PDCA and PDSA models is use of the word check in place of 
study.  Deming, however, frequently warned audiences to be wary of the 
PDCA cycle, claiming that the word “check,” meant “to hold back,” in the 
English language, and was thus incorrect to put into the model. 
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Figure 3 (Deming, 1993) 
   
 According to Deming, the System of Profound Knowledge breaks into four 
aspects, which, cumulatively, form the lens one needs to approach quality 
improvement. (Figure 3)  The first aspect of Deming’s philosophy is to appreciate 
the system of thinking.  One must recognize that every system does exactly what 
it is designed to do.  To implement change within a system, a person must truly 
understand how that system operates.  Doing so allows one to better see the 
interconnectivity between all parts of that system, and better predict how 
changes will affect it.  Fundamental to this line of thinking, is that no single 
person is at fault when a system fails to produce a desired effect.  Instead, there 
are a series of failures that compound and lead to an undesirable outcome.  
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Assigning blame and replacing a piece of the system will not result in change 
anything.  In order to change the final product, one must change the system as a 
whole.   
 The second aspect of Deming’s System of Profound Knowledge focuses 
on the theory of knowledge. This states that people learn best by doing, and then 
comparing the actual outcome to the desired outcome.  When approaching a 
problem, one must not spend an egregious amount of time analyzing and 
searching for the perfect solution.  Humans are too dynamic for this to be 
possible.  We must instead act, learn from those actions, and adjust as we move 
forward, recognizing that we learn from failure as much as we do success.  
 Variation is the third part of the System of Profound Knowledge.  
Researchers need to look at the sources of varying system output and learn what 
causes the changes in the product.  QI emphasizes two types of variations: 
special cause and common cause.  Special cause variations are not part of the 
system at all times and are unpredictable.  A common example of special cause 
variations in medicine, are injuries due to natural disasters.  When a major 
earthquake, tidal wave, or tornado hits an area, hospitals are often inundated 
with patients.  The influx of people, who require medical attention, can overload 
the hospital’s systems and prevent the staff from treating patients as effectively 
as they could under “normal” circumstances. 
 Common cause variations make up these “normal” conditions.  They are 
part of the system and are predictable.  Continuing with the weather example, 
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common cause variations are the types of patient ailments hospital staff can 
expect to see on any given day.  In winter, staff can expect to see more cold 
related ailments, such as frostbite and influenza, while in the summer they can 
expect to see more problems related to heat, such as heat stroke or sunburn.  
Because such problems are expected, the hospital staff can adjust their methods 
of care and effectively handle increases in the patients with these conditions. 
 The majority of the time, both causes of variation are intermingled within a 
system.  QI researchers, however, consider such a system to be unstable.  The 
ultimate goal of QI is to create a stable system; one in which there are only 
common cause variations.  Unfortunately, due to the sheer number of potential 
variation that can occur, a completely stable system is not possible.  Striving for 
such a system, however, encourages constant self-reflection and pushes for 
continuous improvement. 
 The fourth section of the System of Profound Knowledge is the 
psychology of change.  Generally, people are resistant to change, regardless of 
the potential benefits.  The philosophy of thought is, “if something isn’t broken, 
why fix it?”  In addition, individuals have different learning styles, preferences, 
and motivations.  What one person may view as a mistake, another may view as 
an improvement.  QI researchers must recognize these facts and balance them 
in order to create change in a system. 
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Model for Improvement: 
 
Figure 4 (“Viola”) 
 While the System of Profound Knowledge provides us a lens through 
which to approach quality improvement, the Model for Improvement (Figure 4) 
provides the actual step-by-step guide on enacting it. 
 To successfully implement a QI project, one must first form an aim 
statement.  This clearly states what the project will accomplish and addresses 
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how large the improvement should be, who the improvement will benefit, and by 
when the improvement will occur.5   
 For the second step, one must address how to measure when he or she 
will know a change has resulted in an improvement.  Three measurement types 
exist to help identify this moment.  The first are process measures.  These allow 
the researcher to identify if they are implementing the correct changes to reach 
their goal.  For example, a QI project aims to improve community health by 
decreasing rates of obesity in residents. Operating under the assumption that 
people are obese because they do not know enough about healthy eating habits, 
a potential process measure could be to count the percentage of people who 
have received education on proper nutrition. 
 The second measurement type is outcome measures.  This is being able 
to see if the change one enacted has led to a desired improvement.  Using the 
previous example of obesity, since the project is trying to decrease the number of 
obese individuals within a community, the outcome measure would be the 
number of people who have a Body Mass Index (BMI) below obesity levels.6 
                                                           
5 To assist in aim formation, the IOM provides 6 Quality Pillars that all 
health systems should aim to embody.  Healthcare should be Safe, Effective, 
Patient Centered, Timely, Efficient, and Equitable. 
6 An individual’s BMI measures his/her weight in kilograms, divided by 
his/her height in meters squared (kg/m2).  The World Health Organization 
(WHO) defines obesity as any individual with a BMI greater than or equal to 
30. 
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 Lastly, there are balance measures.  These show how a change affects 
the rest of the system.  They are extremely important in the QI process because 
they push the researcher to maintain an overall view of the system they are 
attempting to change.  Continuing with the obesity example, if researchers 
decide the best way to lower obesity rates is to have every community member 
hire a personal chef to cook balanced, healthy meals, a potential balancing 
measure would be the cost to implement and maintain such a system.  Forcing 
people to pay for personal chefs may result in them not having money to spend 
on other things needed to remain healthy.  Therefore, while the goal of reducing 
obesity in one’s community is noble, doing it by forcing people to hire personal 
chefs may cause more harm than good and would defeat the overall goal of 
increasing community health.  
Keeping both the project aim and its potential measures in mind, one can 
now brainstorm possible changes that will result in desired improvements.  There 
are many tools to help with this process. One method is with a flow chart.  This is 
a step-by-step break down of the current system algorithm (Figure 7).  This 
diagram shows standard processes, and indicates points in the system that 
require decisions or waiting.  It is very useful when identifying points of 
inefficiency because one can see where system problems occur.   
 Another way to brainstorm potential points of change is with a driver 
diagram (Figure 6).  Starting with the project aim, a researcher then identifies the 
primary and secondary drivers.  These are factors that allow him or her to 
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achieve that aim.  In the obesity example, the project aim is to increase 
community health by decreasing the number of obese residents.  A primary 
driver is something that directly affects this aim. The number of calories the 
residents take in on a daily basis is a great example.   
 Secondary drivers are factors directly affecting the primary drivers and so 
indirectly affect the project’s aim. In the above example, two possible secondary 
drivers could be the amount of sweets the residents eat, or the average portion 
size at meals.  Both flow charts and driver diagrams provide a pictorial 
representation of the current system and so help brainstorm potential areas of 
improvement.  
 After identifying possible changes, one moves onto the PDSA cycle, the 
last stage of the model for improvement.  The PDSA cycle has four phases, each 
corresponding to a letter in the name.  The first is the Plan phase.  During this 
time, the researcher plans the intervention.  Next is the Do phase, where he or 
she implements the plan.  Third is the Study phase, where the researcher 
analyzes the effects of the intervention.  At this stage, the researcher determines 
if the intervention was effective.  More importantly, the researcher also 
determines why the intervention succeeded or failed.  He or she then takes this 
knowledge to the Do phase, and uses it to modify, and hopefully improve, the 
original plan.  This cycle is repeated until one achieves a lasting change that 
leads to improvement in the system. (Figure 5) 
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Figure 5 (“Science”) 
 
Our Project: 
 Clinic flow refers to the day-to-day operations of a medical clinic.  Good 
flow implies open communication between staff members and a positive 
experience for the patients and their family.  Patient waiting should be kept to a 
minimum and patients should always be made aware of the reasons for any 
delay in service.  At the Yawkey Ambulatory Center pediatric outpatient clinic at 
Boston Medical Center, despite having exceptional staff, clinic flow is a 
significant problem and hinders patient care.  The medical-team members fail to 
communicate clearly to one another and frequently run behind schedule.  These 
actions cause long wait times for patients and their families.   
 In August of 2012, resident patients scheduled 15 or 20-minute 
appointments with their physicians.  Based on information taken from Logician, 
those patients spent an average of 71 minutes in the clinic on the day of the 
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appointment.7  This is a 51-minute difference and the majority of the time was 
spent waiting for a member of the medical team.  Particularly in a pediatric clinic, 
long wait times, lead to a stressful environment because the kids grow 
increasingly restless and start acting up.  This in turn leads to parental stress, 
because the patients’ parents must continuously preoccupy and monitor their 
children.  
 The stressful environment also affects the clinic staff and creates low 
morale.  First, parents focus their anger at the staff, because they view them as 
the source of their frustration.  This leads to animosity between staff members 
because the person bearing the brunt of the parent’s anger feels they are being 
chastised for another person’s actions.  Secondly, when the clinic runs behind 
schedule, the staff feels the need to rush.  This increases the chance for 
mistakes, and further increases the staff stress level. 
 Our project used QI to address the flow issues in the clinic.  We 
hypothesized that by improving clinic flow we could decrease the time to patient 
vaccination.  This would lower over-all patient wait time in the clinic, improve staff 
morale, and result in more patient-focused care.   
 
 
 
                                                           
7 Logician is the software used by Yawkey Ambulatory Center Prediatric 
Clinic to store patient informtion. 
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Methods 
Setting:  
 Boston Medical Center (BMC) is a 508-bed, private, not-for-profit 
academic medical center in Boston, Massachusetts.  BMC is the primary 
teaching-affiliate hospital of Boston University School of Medicine and is the 
largest safety net hospital in New England.  With the mission statement to 
provide exceptional care to all people, regardless of ability to pay, the hospital 
strives to serve all people within the Boston Community.  70% of patients come 
from underserved populations, with only 30% speaking English as their primary 
language. 8  The Yawkey Ambulatory Center Pediatric Clinic is the pediatric 
outpatient clinic on the medical center campus.   
Improvement Team: 
 A team was formed that consisted of second year pediatric residents at 
the Yawkey Ambulatory Pediatric Outpatient Clinic, here after referred to as the 
Yawkey Clinic.  Dr. Seeta Badrinath served as academic advisor to the 
improvement team.  Ad Hoc members of the team consisted of Dr. James 
Moses, the pediatric director of quality at BMC, student research assistants, who 
provided administrative support, clinic nurses, other Yawkey Clinic staff, and 
clinic patients.  Additional project support was provided by the Yawkey Clinic staff 
members who allowed the researchers to observe their work methods, and who 
                                                           
8 Accroding to the Boston Medical Center website, patient populations 
considered underserved include, the elderly, people from low-income families, 
immigrants, and people with disabilities. 
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provided ideas for clinic flow improvement.  The project was considered a quality 
improvement project and thus did not require informed consent from patients or 
their families. 
Planning the Intervention: 
 Using a brainstorm session, the QI team created a driver diagram and 
indentified key drivers that they thought disrupted clinic flow (Figure 6).  With the 
overall goal of reducing patients time-in-clinic in mind, the primary drivers the 
team discussed were getting the patient in the examination room, getting the 
physician in the examination rooms, and administering the immunizations.  Some 
of the secondary drivers the team identified were patient transportation to the 
clinic, the length of pre-clinic meetings, and poor intra-staff communication. 
Based on what we saw as a realistic time frame, the QI team then established 
our project aim as reducing the time spent in clinic by residents’ vaccination 
patients aged 2 to 30 months by 20% by May 2013.  Initially we focused only on 
the patients of junior and senior residents.  We thought the data from those two 
groups would paint a more accurate picture of how long the patients are in the 
clinic.  Interns, who are just starting their medical careers, often take longer to get 
through appointments. They have not yet have developed a clinic modus 
operandi.  After January 28, 2013, however, we expanded our analysis to include 
intern patient data as well.9  We decided to do this, because we wanted to affect 
                                                           
9 The residents working at Yakwey clinic are a part of the the Boston 
Combined Residency Program in Pediatrics at Boston Medical Center and 
Boston Childen’s Hospital.  Their program is three years, thus interns are 
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clinic flow for all residents, and not just a subset of the population.  We chose this 
date to begin because it fit into the current data collection schedule and allowed 
us to collect intern data for the entire month of February. 
 
Figure 6 
 We recognized that patients present with different variables, therefore, 
maintaining a constant 20% decrease in time spent in the clinic for each visit 
would be difficult to achieve.  However, in our desire to constantly improve 
patient care at BMC, we decided to work towards this goal in 100% of patient 
visits within our target population.  To adjust for this difficulty, we focused on the 
                                                                                                                                                                             
first-year residents, and juniors and seniors are second and third-year 
residents respectfully. 
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average time spent in clinic across all patients, instead of comparing individual 
visits. 
 Due to their busy schedules residents do not spend every day in the 
Yawkey clinic.  Therefore, the QI team decided to meet with the nurses who are 
in the clinic every day and are more aware of the needs of clinic flow.10  Nurses 
at the clinic hold weekly meetings with the nurse manager.  The student research 
assistants attended three of these meetings, during which they worked with the 
nurses and nurse manager to construct a flow chart and identify bottlenecks in 
the current system.  (See Figure 7)  
                                                           
10 In addition to the nurses, both the provider assistants and the attendings 
are in the clinic more frequently than the residents.  We tried to formally 
meet with the nursing assistants, as we did with the nurses, but could not 
arrange such a meeting due to the lack of a nursing assistant manager.  We 
thus gathered their opinions informally by speaking with them in the 
hallway during the day.  We chose not to include the attendings in the study, 
because most of them worked in the clinic during the morning, while the 
residents worked in the afternoon. 
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Figure 711 (Jooma)  
 The driver diagram and flow chart revealed that both groups viewed lack 
of communication as a major deterrent to smooth clinic flow.  While there were 
several reasons for the communication failures, the QI team identified three 
specific points to address that seemed common among all clinic staff.   
                                                           
11 Flowchart Key:  rounded rectables = map starting and ending points; 
arrows = direction of process flow; rectangles = a process step; diamonds = 
decision points; upside down triangles = points of innefficiency; rectangles 
with wavey side = documented process step. 
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 The first communication problem we focused on, lay in the misuse of the 
signaling flags outside of each examination room.   When speaking with the 
nurses and provider assistants, all consistently stressed the need for residents to 
improve their flag usage.  Misuse of the flags resulted in both groups failing to 
realize they where needed and so caused long patient wait times.  As the flags 
also identified when a medical team member was in the examination room, 
misuse of flags also resulted in people being unable to identify their co-worker’s 
location. 
 To address this, the QI team administered a small intervention that placed 
colored flag keys outside of each examination room.  There had previously been 
flag keys by each room, but these keys were not color-coded and difficult to read.  
The new keys were color-coded to each flag. Thus, the red flag’s explanation 
was written on a red background, the yellow flag’s description on a yellow 
background, and so forth.   
 The second piece of communication the team worked to improve, involved 
resident knowledge of the Yawkey clinic staff and the clinic staff’s knowledge of 
the residents.  Due to their busy schedules, residents only worked in the Yawkey 
clinic one afternoon a week.12  On days they worked in the clinic, most time was 
spent with patients or consulting with attendings, thus the residents only spent a 
small amount of time having face-to-face interactions with the rest of the medical 
                                                           
12 It was very rare for residents to work in the clinic more often than this. I 
only recall it occurring once or twice between August 2012 and June 2013. 
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team.  On top of this, the medical teams fluctuated, and each resident often 
worked with a different medical team when they worked in the clinic.  The limited 
interactions caused many of them to not know the names of the nurses, provider 
assistants, child life specialists, or social workers with whom they were working.  
The reverse was also true, as many of the clinic staff members could not identify 
the residents.  Because they did not know one another’s names, there was a lot 
of miscommunication, which resulted in a more chaotic work environment. 
 To address this, the QI team created a photo board and placed it in the 
conference room where the residents held their pre-clinic meetings, consulted 
with attendings, and wrote their patient notes.  This board contained the name 
and a photo of every nurse, provider assistant, social worker, and child-life 
specialist in the Yawkey clinic.  This gave the residents a reference they could 
use to learn the names of their co-workers.  To address staff knowledge of 
resident names, the team created new examination room signs.  To help patients 
and staff know which provider was in which examination room, the clinic staff 
hung signs with the provider name outside of each room.  The QI team remade 
these signs to include a photo of the specific resident.  This provided the clinic 
staff with a reference to learn the resident’s names. 
 Lastly, the QI team evaluated communication among the medical team 
regarding patients.  After observing many appointments, we determined that a 
large bottleneck in clinic flow occurred between the end of the physician-patient 
interview and the time the nurses administered vaccinations.  Residents were 
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placing the vaccination orders in the file holders on the examination room doors 
after they finished speaking with the patients.  Because of this, the patients had 
to wait while the nurses crosschecked the provider requests and drew up the 
vaccinations.  It was decided that this part of the visit could be made more 
efficient, with the ideal being the nurse entering the room with immunizations as 
the doctor left. 
 The QI team spoke with clinic staff to address this inefficiency and 
together, we identified the best practice among all physicians.  One of the 
attendings consistently filled out a pre-clinic sheet and gave it his medical team.  
This sheet contained basic information about the patients who were scheduled 
for the day and listed any tests or vaccinations this attending planned on doing.  
We provided the same sheet for the residents and had them fill it out whenever 
they worked in the Yawkey clinic.  
Planning the Study of the Interventions: 
 The pediatric department quality improvement head assured leadership 
support and commitment for the initiative.  Project timelines and accountability 
measures were established.  Based on staff opinion, we then identified one nurse 
and one physician as process and subject matter experts and had them educate 
us on their methods. 
 The Model for Improvement, with its associated PDSA cycle, was used to 
cyclically test interventions in the clinic’s system.  Data was collected both in-
clinic and by Logician and analyzed on a bi-weekly basis.  Real-time feedback 
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was provided by project heads as well as by research assistants, with positive 
efforts and outcomes being recognized and lauded.  Results from each PDSA 
cycle were analyzed to judge the efficacy of an intervention and to decide 
methods of modification.  Project members were updated on, at least, a weekly 
basis via e-mail or in-person meetings. 
 The research assistants assured adherence to the pre-clinic sheet 
intervention by providing blank sheets and reminding residents to fill out them out 
via email and via postings in the clinic.  The research assistants also provided 
positive feedback to the residents after their day in clinic and served as a 
sounding board for the residents to ask questions about the sheets and to 
provide suggestion on how to better implement the intervention 
 
Methods of Evaluations: 
 A deadline of May 31, 2013 was established and the population of interest 
consisted of all patients aged 2 to 30 months who were seeing second and third 
year residents and received vaccinations during their appointment.  From 
January 28, 2013, we expanded the data population to include all clinic residents.  
Patients who did not fit these criteria were excluded. 
 For our study, we sought to assess whether decreasing the time to 
vaccination led to improved clinic flow and staff morale.  We evaluated our 
success by comparing the average time that patients spent in the clinic before 
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and after our three interventions and by canvassing the staff to see if they found 
the clinic to be a better place to work. 
 Our balancing measures were staff and patient morale, which we 
monitored by canvassing of both groups. 
 
Results 
Collection: 
 When initially collecting data, we divided the residents into two groups 
corresponding to their program year, and established a baseline of data.  For the 
junior and senior residents, using Logician, we collected time points from patients 
who came to the clinic in August and September 2012.  For the interns, we did 
not establish a baseline and simply began collecting data on January 28, 2013.   
 The time points we collected for all resident years, were the time the 
reception staff checked the patient in for their appointment, the time the provider 
opened the patient’s file, and the time the nurse administered the vaccinations.  
The first time point allowed us to know when the patient arrived in the clinic and 
so indicated to us whether a patient was on time for their appointment or not.   
 We used the second time point to indicate when the provider began their 
interview and examination of the patient.  We initially hoped to use the time 
stamp provided by the provider assistants when they entered the patient’s vitals 
in the file.  We wanted to do this for two reasons.  First, this would allow us to 
clearly differentiate between two parts of the clinical visit.  For example, if there 
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was a long period between when the patient checked in, and when the patient 
had their vitals entered into their file, we knew there was a problem with clinical 
flow in the initial part of the visit.  If there was a long period of time between when 
the patient had their vitals entered and when the nurse administered the 
vaccinations, we knew there was a problem with clinical flow in the latter part of 
the visit.   
 Second, providers sometimes opened their patient files early and so did 
not provide as accurate an indication of when the examination portion of the visit 
began.  For example, if a patient with a 2:30 appointment cancels, the provider 
may open the file for patient with a 3:00 appointment at 2:50, regardless of 
whether the patient has checked into the clinic, in order to prepare for the visit.  
The provider assistants, however, did not enter a time stamp on a consistent 
enough basis for us to use it as a data point.  Therefore, we used the time the 
provider opened the patient’s file to indicate when patient interview began. 
 We used the third data point to indicate when the visit was over.  While the 
patient may visit with a social worker, or take time getting ready to leave, these 
points were not reliable because they were either time stamped well after the visit 
was complete, or not marked at all.  Thus, for our study, vaccination 
administration was an acceptable point to use as a marker for the end of the 
appointment.  
 After establishing the base data, we began to monitor clinic flow in-person.  
With a second year resident we established what information we needed to 
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denote while in the clinic.   We chose 9 time points to mark: when the patient 
entered the clinic, when the patient signed their name on the check-in sheet, 
when the receptionists officially checked the patient in for their appointment, 
when the patient was called to the back rooms, when the patient was roomed 
and ready for the provider, when the provider put the vaccination sheet in the 
folder on the examination room door, when the vaccinations were administered, 
and when the patient left the clinic. 
 We chose each point with the hope that length of time between each point 
would allow us to analyze various parts of the clinical visit and see where backup 
was occurring.  After selecting the time-points one researcher began to attend 
the afternoon clinic to record data.  We soon realized we had too many time 
points, and that indicating when the patient entered the clinic was too difficult to 
do with a single person.  In addition, there was rarely a backup in the lobby that 
required a significant amount of patient wait time.  We also learned that patients 
rarely rounded when indicating their sign-in time on the registration sheet.  Thus 
we no longer needed to monitor that part of the visit as closely as we had 
originally thought. 
 The daily routine consisted of arriving at the clinic at 1:30 pm,  half hour 
before clinic began.  This time was spent looking through the provider schedules 
on logician to see which residents were working and which of their patients fit into 
the target demographic.  Once these patients were identified and entered into the 
data sheet, we had the researcher monitor the patient’s arrival and their time 
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spent in the clinic.  The researcher used his or her mobile phone to measure the 
time-points.  During the time the provider was with patients, the researcher asked 
various clinic staff members their opinion on clinical efficiency and what could be 
done to improve it.   
 Bi-weekly meetings between QI team members punctuated data 
collection.  At these meetings, current project status and future goals were 
discussed.  This pattern was followed until November when the team began clinic 
interventions.  Afterwards, meeting occurred once a month. 
 The interventions followed the PDSA-style of interventions purported by 
the Institute for Healthcare Improvement.  We continued to collect data during 
each intervention and then organized it into run charts.  We created run charts for 
the entire clinic, just the junior and senior residents, and each resident class, 
using weekly, bi-weekly, and monthly time averages.  We included the second 
group of charts to show the effects of our interventions on the original target 
population. 
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Run Charts: 
 Run Chart 1: Weekly: 
 
 
 
 
Run Chart 2: Bi-Weekly: 
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Run Chart 3: Monthly: 
 
 
 
 
Junior and Senior Run Charts: 
Run Chart 4: Weekly: 
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Run Chart 5: Bi-Weekly: 
 
 
 
 
Run Chart 6: Monthly: 
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Senior Resident Run Charts: 
Run Chart 7: Weekly: 
 
 
 
 
Run Chart 8: Bi-weekly: 
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Run Chart 9: Monthly: 
 
 
 
 
Junior Resident Run Charts: 
Run Chart 10: Weekly: 
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Run Chart 11: Bi-weekly: 
 
 
 
 
Run Chart 12: Monthly: 
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Intern Run Charts: 
Run Chart 13: Weekly: 
 
 
 
 
Run Chart 14: Bi-weekly: 
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Run Chart 15: Monthly: 
 
 
Discussion 
 For every run chart grouping, the weekly averages show the greatest 
amount of fluctuation.  This makes sense, because should special cause 
variations occur, they will have greater impacts on weekly averages than the 
averages of longer periods.  As the year progressed and we honed our 
interventions there is a clear decrease in fluctuation among the data points.  In 
addition, the majority of run charts show a narrowing of the upper and lower 
extremes.  This is a positive event because it means the clinic approached a 
more consistent patient time-in-clinic.   
 All the charts show a decrease in average patient time-in-clinic 
corresponding to the implementation of the color-coded flag key intervention.  
This intervention occurred during the first week in December and the subsequent 
downward trend can be seen most clearly in the charts showing bi-weekly and 
monthly averages.  The charts for the entire clinic and those for the junior and 
senior residents remain the same until January 28, 2013.  They diverge after this, 
because at this point we began to include intern average times in the data for the 
entire clinic.   
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 For charts 1, 2, and 3, there is an increase in time averages around the 
beginning of February.  This rise continues for a few points and begins to subside 
by April.  Since we began the pre clinic sheet intervention in March, this rise 
appears to contradict our goal of improving clinic flow and decreasing the amount 
of time to patient vaccination.  This rise is expected, however, because it 
corresponds with our inclusion of intern data in our study.  Interns generally have 
longer visits, and inclusion of their average patient wait-times should increase the 
average time for the whole clinic.  When we remove the intern data, and look 
only at the averages for the junior and senior residents (Charts 4, 5, and 6), the 
run charts show a clear decreasing trend of the average time in clinic 
corresponding to the March start of our pre-clinic sheet intervention.   
 Unfortunately there was not a clear change in the average patient time in 
clinic corresponding to the photo-board and door sign intervention.  These were 
implemented in a December and February respectfully.  However, all medical 
team members expressed gratitude for these actions being taken and 
commented that they made the clinic a better place to work.  The residents 
especially commented to the QI research assistants that they frequently used the 
photo-board as a reference.  The study ended, before patient feedback regarding 
the examination room door signs could be collected. 
 Unfortunately, by the end of the study period, the run charts do not display 
the 6 consecutive dots below the median line that are needed to claim a shift in 
variation.  However, over the course of the study, when looking at looking at just 
 38 
the junior and seniors, there is a 2-minute drop in average patient time-in-clinic.  
This corresponds to a 2.8% decrease.  These downward trends become more 
pronounced when looking at the charts for each resident year, as all groups 
displayed a consistent monthly decrease in average patient time-in-clinic.  At the 
end of the study, the monthly average for interns had decreased by 4.5%, for the 
junior residents, by 5.7%, and for senior residents, by 20%. As previously stated, 
the weekly averages are not reliable sources for trend because they are more 
influenced by special cause variations within the system. 
 
Conclusion 
 We developed and instituted a formal quality improvement initiative to 
improve clinic flow at the Yawkey Ambulatory Center Pediatric Outpatient Clinic. 
Using quality improvement methodology to improve communication between the 
members of the medical team, we were able to cause an average decrease in 
the time to patient vaccination, which in turn led to lower patient time-in-clinic 
overall.  Unfortunately, due to time constraints, we were not able to definitively 
cause a shift in variation in the average time patients spent in the clinic.  
However, we recommend that this project be continued to see if the initial 
decrease in time can be continued and made permanent. 
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          Youth Development Staff, YMCA (Downtown Branch), 2010-2011 
              •  Co-led service based program for junior high students -   
  (20-30 hours/week) 
 Camp Counselor, YMCA Camp Icaghowan, 2002-2009 (Head, Male 
 Staff – 2009) 
              •  Organized and ran weekly staff meetings and weekly boy’s unit  
  night 
            •  Wrote cabin lists and staffed cabins. 
Assistant Language Teacher, Japan Exchange Teaching (JET) 
 Program, 2006-08, 
            •  Taught English and US culture to students at Aguni Pre-school, 
Kindergarten,     
     Elementary and Jr. High Schools on Aguni Island, Okinawa, 
Japan 
                (16 classroom hours/week) 
             •  Led Adult English Conversation Class – 2 hours/week 
            •  Created and implemented an English curriculum 
            •  Participated in the community; took part in village festivals, 
community  
                classes, and PTA meetings. 
 50 
            •  Led educational seminars for other teachers at business 
conferences 
         Section Leader for JET participants on Outer-Islands of Okinawa,  
 2008  
            •  Provided on-call support to other JET participants.   
            •  Arranged section get-togethers; organized travel 
accommodations for  
  business conferences             
________________________________________________________________ 
 
Education: 
           Kenyon College, 2006, B.A. Summa Cum Laude in History, Phi Beta  
  Kappa, Minor in Foreign Languages (Japanese: Advanced Level) 
  President of Kenyon College Democrats,  
  Section Leader in the Kenyon College Gospel Choir,    
  Founder Kenyon Anxiety Support Group. 
           Waseda University, 2004-05, Studied in Tokyo via Earlham College  
  Japan Study  Program 
            University of Minnesota, 2009-11, Pre-Medicine course work, 3.4 GPA 
            Boston University, 2011-present, M.A. in Medical Sciences; expected  
  Graduation August 2013.   MCAT Score: 33 N 
Interests and Community Service: 
Volunteer at Boston Medical Center, Sept 2012-present, Interacted with 
  pediatric patients and their families, 3 hours/week. 
Toast Masters International 2011- present,  (Vice President Public 
   Relations, July 2012-June, 2013).  Helped run club meetings;  
  gained leadership and public speaking experience.  2012 District  
  Evaluation Champion.  
 Rutsubo Taiko, Aug 2012-Jun, 013,  
  Member of traditional Japanese Drumming group,    
  Performed around Boston.  4 hours/week   
Volunteer at Minneapolis Children’s Hospital, 2009-2011, Interacted  
  with pediatric patients and their families, 3 hours/week. 
South High School Community Band and Community Jazz Band,  
  2009-2011, Tenor Saxophonist. Performed around the Twin Cities.  
  3 hours/week 
 
 
 
